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(54) Door lock release device . 

(57) A door lock release devi ce includes an actuator 



(1 7) for releasing a door lock, a first detection means 
(1 1,) for detecting an operation of a door handle (2 1), a 
first control circuit for controlling an actuation of the ac- 



Fig. 2 



tuator (17) based on the detected door handle opera- 
tion, a second detection rheans for detecting a vehicle. 
state , and a second control circuit independent from the 
first control circuit for controlling the actuation of the ac- 
tuator (17) based on the detected vehicle state. 
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Description 

FIELD OF THE INVENTiON 

[0001] The present invention relates to a door lock re- 
lease device. More particularly, the present invention 
pertains to a door lock release device for performing a 
door lock release In accordance with detected vehicle 
states. 

BACKGROUND OF THE INVENTIQISI 

[0002] A known door lock release device for perforrn- 
ing a door lock release in accordance with. detected ve- 
hicle states is disclosed in Japanese Patent Laid-Open 
Publication No. H06-146688, With the known door lock 
release device, a release of a door lock is prohibited by 
a main control portion (i.e., CPU) of a control circuit (i. 
e., controller) irrespective of the operation of a door han- 
dle during detecting a driving state of the vehicle by ve- 
hicle speed. Thus, the door is prevented to open by 
wrong handle operation during the vehicle driving. 
[0003] In case impact due to collision Is detected, the 
release of the door lock is allowed at the main control 
portion of the control circuit irrespective of the detection 
of the vehicle speed (i.e., driving state of the vehicle). 
Accordingly, the door is open promptly at the collision. 
[0004] According to the known door lock release de- 
vice for performing the door lock release in accordance 
with detected vehicle states disclosed in Japanese Pat- 
ent Laid-open Publication No. 406-146688, the actua- 
tion (I.e., release) control of the door lock based on the 
detected vehicle driving state Is performed only by the 
main control portion. Thus, in case a drive signal for re- 
leasing: the door lock Is output due to the overriding of 
the CPU, unexpected, or undesired door opening may 
be caused. 

[0005] A need thus exists for a door lock release de- 
vice which restrains erroneous operation for a door lock 
release and an unexpected, or undesired door opening. 

SUMMARY.QF THE INVENTION 

[0006] In light of the foregoing, the present invention 
provides a door lock release device which includes an 
actuator for releasing a door lock, a first detection 
means for detecting an operation of a door handle , a 
first control circuit for controlling an actuation of the ac- 
tuator based on the detected door handle operation, a 
"second detection means for detecting a- vehicle state . 
and a second control circuit independent from the first 
control circuit for controlling the actuation of the actuato r 
based on the detected vehicle state. 
[0007] According to another aspect of the present in- 
vention, a door lock release device controlling method 
includes actuating an actuator for releasing a door lock 
based on an operation of a door handle detected by a 
first detection means and a vehicle state detected by a 



second detection means. The door lock release device 
actuates the actuator for releasing the door lock when 
an actuation of the actuator Is allowed by both a first 
control circuit for controlling the actuation of the actuator • 
5 based on the detected operation of the door handle and. 
a second control circuit provided independent from the 
first control circuit for controlling the actuation of the ac-^^, 
tuator based on the detected vehicle state. 

10 BRIEF DESCRIPTION OF THE DRAWING FIGURES 

[0008] The foregoing and additional features and 
characteristics of the present invention wilf become 
more apparent from the following detailed description 
15 considered with reference to the accompanying drawing 
figures in which like reference numerals designate like 
elements. 

Fig. 1 is a block diagram of a door lock release de- . 
20 vice according to a first embodiment of the present 
invention. 

Fig. 2 Is a time chart for showing an operation of the 
door lock release device according to the first em- 
bodiment of the present invention. 

25 Fig. 3 is a time chart for showing an operation of the 

door lock release device according to the first em- 
bodiment of the present invention. 
Fig. 4 is a view for showing a configuration of a door 
lock according to the embodiment of the present in- 

30 vention. 

Fig. 5 is a flowchart showing a second embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

35 

• [0009] Embodiments of a door lock release device will 
be explained with reference to the illustrations in the 
drawing figures. Referring to Figs. 1-4, the door lock re- 
lease device according to a first embodiment of the 

40 present invention will be explained. As sho\A?h in Fig. 1 , 
a door jock release device 1 0 inclu des an outside handle 
. ^ operation switch 11 (i.e., serving as a first detection 
means) and an inside handle operation switch 12 (i.e., 
serving as the first detection means ), a vehicle speed 
■ sensor 13 (i. e., serving as a second detection means), 
a collision sensor 15 included in an airbag controller 14, 
a sensor 16 for sensing submersion under wate r, a re- 
lease actuator 17 (i.e., serving as an actuator), a release 
mechanism 18 operatively connected to the release ac- 

50 tuator 1 7. a door lock 19. and a controller 20. 

[0010] The outside handle operation switch 11 corre- 
sponds to an QN-OFF switch for detecting an operation 
of an outside handle 21 serving as a door handle 
equipped on an outer panel of a vehicle door (not 

55 shown). The outside handle operation switch 11 is con- 
nected to the controller 20. 

[0011] The inside handle operation switch 12 corre- 
sponds to an ON-OFF switch for detecting an operation 
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of an inside handle 22 serving as the door handle 
equipped on an inner panel of the vehicle door. The in- 
side handle operation switch 12 is connected to the con- 
troller 20. 

[0012] The vehicle sensor 13 is equipped, for exam- 
ple, on a rear portion of an output shaft of a transmission 
(not show n) for outputting a pulse (i.e., meter pulse) as 
a vehicle speed signal every rotation of the transmission 
. by a predeterrhined angle. T he vehicle speed sensor 1 3 
is connected to the controller 20. 
[0013] The collision sensor 15 detects the impact (i. 
e., inertia forc e) by the collision. T he collision sensor 15 
outputs a collision sensing signal which becomes M (i. 
e., high) level by receiving.the impact equal to or greater 
than a predetermined value. The collision sensor 15 is 
. connected. to the controller 20. 
[0014] The sensor 16 for sensing submersion under 
the water detects submersion of the vehicle under the 
water, based on a variation of the capacitance due to, 
for example, floods. The sensor 1 6 for sensing submer- 
sion under the water outputs. an sensing signal for sub- 
mersion under the water which becomes a high level (I. 
e., H level) by detecting the capacitance corresponding 
to the case the vehicle is flooded. The sensor 16 for 
sensing submersion under the water is connected to the 
controller 20. 

[0015] The release actuator 17 includes an electri c 
motor for driving the release mechanism 18 by supply- 
; ing the power from a battery (+B) via the controller 20. 
The release actuator 17 releases the door lock 19 by 
transmitting the driving force to the door lock 19 via the 
release mechanism 18. 

[0016] The release mechanism 18 includes a link 
mechanism for transmitting the driving force from the re- 
lease actuator 17 to the door lock 19. 
[0017] As shown in Fig. 4, the door lock 19 includes 
a latch mechanism having a latch 19a and a pawl 19b. 
The door lock 19 closes the vehicle door by being en- 
. gaging with a striker 19c provided on a vehicle body 
side. More particularly, the latch 19a rotates to be en- 
gaged with the striker 19c when the vehicle door is 

- closed and simultaneously the vehicle door is closed by 
preventing the rotation of the latch 19a by the pawl 19b. 
On the other hand, when the rotation prevention of the 
latch 19a is released by moving the pawl 19b, the latch 
19a is rotated to return by a restoring force of elastic 
members (not shown). Accordingly, the release. mech- 
anism 1 8 for transmitting the release of the door lock 1 9 
is connected to the pawl 19b of the latch mechanism. 
[0018] The controller.20 is input with signals from the 

- handle operation switches 11, 12, the vehicle speed 
sensor 13, the collision sensor 1 5, and the sensor 16 for 
sensing submersion under the water for controlling the 
release actuator 17 in accordance with the vehicle state 
based on the signals input to the controller 20. Thereaf- 
ter, by actuating the release actuator 17, the door lock 
19 is released via the release mechanism 18, in other 
words, the opening of the door is controlled. 



[0019] The controller 20 includes a CPU 31 (i.e. .cen- 
tral calculation processing unit) serving as a first control 
circuit, an input circuit 32, switching transistors 33, 34. 
an operation prohibition relay 3 5 serving as a switching 
5 circuit, an d a calculation devEe 36 se rving as a second 
control circuit 

[0020] The CPU 31 is connected to the handle oper- 
ation switches 11, 12via the input-circuit 32 for detecting 
the operation, of the outside handle 21 and the inside 

10 handle 22 in accordance with the ON-OFF states of han- 
dle operation switches 11, 12. When the operation of 
either one of the outside handle 21 or the inside handle 
22 is detected, the CPU 31 outputs the drive signal with 
the high level (i.e.. H level) to a base of the switching 

IS transistor 33. The switching transistor 33 corresponds 
to an NPN transistor, a collector thereof is connected to 
a . first terminal 17a of the release actuator 17, and an 
emitter of the transistor 33 is grounded. Accordingly, by 
outputting the drive signal with the high level to the 

20 switching transistor 33, the switching transistor 33 is 
turned ON for allowing the actuation of the release ac- 
tuator 17 by CPU 31. 

[0021] The operation prohibition relay 35 corresponds 
to a normal open type switch which includes a movable 

25 terminal 35a and a drive coil 35b. A second terminal 1 7b - 
of the release actuator 1 7 is connected to the battery via ' 
the movable terminal 35a of the operation prohibition re- 
lay 35. A first end of the drive coil 35b is connected to " 
the battery and a second end of the drive coil 35b is 

30 grounded via the switching transistor 34., Accordingly. 

the drive coil 35b is energized by turning the switching ^ ^ 
transistor 34 on for activating the operation prohibition ^ 
relay 35 (i.e.. movable terminar35a) to, accordingly, al- 
low the actuation of the release actuator 17, 

35 [0022] Thus, the release actuator 1 7 is driven only by 
achieving ON state of the both switching transistors 33, 
34. 

[0023] The svyitching transistor 34 corresponds to the 
NPN transistor, a collector thereof is connected to the 

40 drive coil 35b, and the emitter of the switching transistor 
34 is grounded. A base is connected to the calculation 
device 36. Accordingly, the switching transistor 34 be- 
comes ON by outputting the drive signal with the high 
level (i.e.,- H level) from the calculation device 36. 

45 [0024] The calculation device 36 includ es a timer 37, 
a calculator 38. a NOR circuit 39, and an OH circuit 4U. 
The timer 37 is connected to the collision sensor 15 for 
outputting the collision sensing signal to a first input ter- " 
minal of the NOR circuit. The timer 37 outputs a signal 

50 to the first terminal of the NOR circuit 39. The signal out- 
ptit from the timber 37 varies from a low level (i.e.. L 
level) to a high level (i,e., H level) synchronizing to the 
variation of the collision sensing signal varying from the 
low level to the high leve l. The signal output from the 

55 timber 37 also varies from the hioh level to the low level 
after elapsing a predetermined time T (e.g., 10 sec- 
onds). In other words, the timer 37 niaintains the signal 
of the high level for the predetermined time T by varying 
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the collision sensing signal from the low level to the high 
level. 

[0025] The calculator 38 is connected to the vehicle 
speed sensor 13. The calculator 38 includes a compa- 
ratorfor outputting a signal with the low level to a second 
terminal of the NOR circuit 39 when the vehicle speed 
corresponding to a pulse width of the vehicle speed sig- 
nal is equal to or less than a predetermined speed (e. 
g., 3km/h). 

[0026] Accordingly, the NOR circuit 39 outputs the 
signal with the high level when the signal with the low 
level is input from the both timer 37 and the calculator 
38. The signal with the high level is output when the pre- 
determined time T has elapsed after the collision sens- 
ing signal is varied from the low level to the high level 15 
and the vehicle speed corresponding to the pulse width 
of the vehicle speed signal is equal to or less than the 
predetermined speed. 

[0027] A first Input terminal of the OR circuit 40 Is con- 
nected to the sensor 16 for sensing submersion under 20 
the water and a second input terminal is connected to 
an output terminal of the NOR circuit 39. Thus, the OR 
circuit 40 outputs the signal with the high level when the 
signal with the high level Is input from either one of the 
sensor 16 for sensing submersion under the water or 25 
the NOR circuit 39. The output terminal of the OR circuit 
40 Is connected to the base of the switching transistor 
34 for turning ON the switching transistor 34 by output- 
ting the signal with the high leve l. The operation prohi- 
bition relay 35 is activated when the predetermined time 30 
T has elapsed after varying the collision sensing signal 
from the low level to the high level and the vehicle speed 
corresponding to the pulse width of the vehicle speed 
signal Is equal to or less than the predetermined speed. 
or when the submersion urider the water is detected. 35 
[0028] Rig. 2 is a time chart showing an example of 
an operation of the door lock release device 10: (a) in- 
dicates the collision sensing signal; (b) indicates the out- 
put signal from the timer 37; (c) indicates the output sig- 
nal from the calculator 38 based on the vehicle speed 40 
signal; (d) Indicates ON-pFF states of the operation pro- 
hibition relay 35; (e) indicates ON-OFF states of either 
one of the outside handle operation switch 11 or the in- 
side handle operation switch 12; (f) indicates ON-OFF 
states of the switching transistor 33; and (g) indicates 45 
ON-OFF states of the release actuator 17. The opera- 
tion corresponding to the collision sensing signal from, 
the collision sensor 1 5 and the vehicle speed signal from 
the vehicle speed sensor 13 Is mainly explained. 
[0029] As shown in Fig. 2, the handle operation switch 5o 
11 (12) is switched from OFF state to ON state at time 
. T1 (i.e.. (e)) . In this case, the CPU 31 detects the oper- 
ation of the outside handle 21 (i.e .. inside handle 22 in 
case the handle operation switch 12 is ON) and outputs 
the drive signal to the switching ti;ansistor33 cooperated 55 
to the detection of the operation of the handle. Thus, the 
switching transistor 33 is ON to activate the first terminal 
17a of the release actuator 17 for allowing the actuation 



of the release actuator 17 by the CPU 31 (i.e., (f)). 
[0030] The output signal from the calculator 38 corre - 
sponding to the vehicle speed is varied from the hig h 
level to the low level at time T2 by the reduction of the 
5 vehicle speed (i.e., (c) of Fig. 2) . The output signal level 
is varied from the high level to the low level at time T3 
(i.e., (a) of Fig. 2). In this case, the output signal frorr^ 
the timer 37 is vay-ied from the low level to the high level 
and is varied from the high level to the low level at time 
T4 after elapsing a predetermined time T after the time 
T3 (i.e., (b) of Fig. 2). Accordingly, the switching trans- 
mitter 34 is ON to turn ON the operation prohibition relay 
,35 (i.e., (d) of Fig. 2). The second terminal 17b of the 
release actuator 17 is activated to allow the actuation of 
the release actuator 1 7 by the operation prohibition relay 
35 (i.e., calculation device 36), 

[0031] In the foregoing manner, the release actuator 

17 is supplied with the power by the battery to release 
the lock of the door lock 19 via the release mechanisrh 

1 8 (i.e., (g) of Fig. 2). 

[0032] Fig. 3 shows a time chart showing an example 
of the operation of the door lock release device 10: (a) 
indicates the sensing signal for submersion under the 
water; (b) indicates ON-OFF states of the operation pro- 
hibition relay 35; (c) indicates ON-OFF states of the 
switching transistor 33. (I.e., ON-OFF states of the out- 
side handle operation switch 11 or the inside handle op- 
eration switch 12); and (d) indicates ON-OFF states of 
the release actuatoi^ 17; The operation corresponding to 
the sensing signal for submersion under the water from 
the sensor 1 6 for sensing submersion under the water 
is mainly explained. 

[0033] The switching transistor 33 Is switched from 
OFF state to ON state at the Ume T1 (i.e., (c) of Fig. 3). 
Thus, the first terminal 17a of the release actuator 17 is 
activated to allow the actuation of the release actuator 
17 by the CPU 31. 

[0034] The submersion under the water Is detected 
by the sensor 16 and the sensing signal for submersion 
under the water is varied from the low level to the high . 
level at time T5 (i.e., (a) of Fig. 3). Thus, the switching 
transmitter 34 is ON for turning ON the operation prohi- 
bition relay 35 (i.e., (b) of Fig. 3). The second terminal 
17b of the release actuator 17 is activated to allow the 
actuation of the release actuator 17 by the operation 
prohibition relay 35 (i.e., calculation device 36). 
[0035] With the foregoing manner, the power is sup- 
plied to the release actuator 1 7 by the battery for releas- 
ing the door lock 19 via the release mechanisrn 18 (i.e., 
(d) of Fig. 3). 

[0036] With the door lock release device of the fore- 
going embodlnient of the present invention, the follow- 
ing effects can be obtained. 

[0037] According to the embodiment of the present in- 
vention, the door lock release device 10 includes the 
CPU 31 for controlling the release actuator 17 based on 
the operation of the handle operation switches 11, 12 
and the calculation device 36 independent from the CPU 
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31 for controlling the release actuator 17/based on the 
signals from the vehicle speed sensor 13, the collision 
sensor 15, and the sensor 16 for sensing submersion 
under the water. Accordingly, even when one of the CPU 
31 and the calculation device 36 is overridden, the re- 
lease actuator 17 js controlled by the other of the CPU 
31 and the calculation device 36. Thus, the erroneous 
operation of the door lock release and the unexpected , 
or undesired door openincj can be restrained. In addi- 
tion, the erroneous operation of the door lock release 
and the unexpected, or undesired door opening can be 
restrained even when one of the switching transistors 
33, 34, and the operation prohibition relay 35 is failed. 
[0038] . According to the embodiment of the present in- 
vention, the cakiulation device 36 controls the release 
actuator 17 by ON-OFF controlling of the normal open 
type operation prohibition relay 35. Accordingly, for ex- 
ample, when the calculation device 36 is unable to be 
operated, the operation prohibition relay 35 maintains 
the OFF state to block the power supply line of the re- 
lease actuator 17. Thus, the erroneous operation of the 
door, lock release and the unexpected, or undesired 
door opening can be further restrained. 
[0039] According to the embodiment of the present in- 
ventlo h, the calculation device 36 restrains the doo r 
opening by prohibiting the actuation of the release ac- 
tuator 17 immediately after detecting the collision. F or 
example, the door lock release device according to the 
embodiment of the. present inventio n restrains the door 
ooeninc even when the erroneous judgment for handle 
operation is generated immediately after detecting the 
collision by the CPU 31 and when the handle operation 
switches 11.12 and the signal line are damaged to be 
failed under keeping ON state due to the collision. In 
addition , the calculation device 36 allows the actuation 
of the release actuator 17 when the elapse of the pre- 
determined time T is detected after detecting the colli- 
sion. Accordingly, the door can be opened by the thir d 
party after the collision to rescue the occupants. The 
confinement of the occupants can be prevented be- 
cause the performance for restraining the door opening 
is reset after elapsing the predetermined time (i.e., sig- 
nal becomes the low level) T even when the erroneous 
detection of the collision by the collision sensor 15 and 
other defection error is performed. 
[0040] According to the embodiment of the present in- 
vention, the door opening during the vehicle driving can 
be restrain ed because the calculation device 36 prohib- 
its the actuation of the release actuator 17 when the ve- 
hicle speed corresponding to the pulse width of the ve- 
hicle speed is greater than (i.e., faster than) the prede- 
termined speed. 



[0041] According to the embodiment of the present in- 
vention, the calculation device 36 allows the actuation 
of the release actuator 17 when the submersion under 
the water is detected prior to the detection of other ve- 
hicle states (i.e., vehicle speed, collision). Accordingly, 
swift door opening arid the evacuation of the occupants 



can be achieved at the submersion under the water such 
as floods and a fall into the water. 
[0042] A second embodiment of the door lock release 
device according to the present invention will be ex- 

5 plained with reference to Fig. 5. With the door lock re- 
lease device 6f the second embodiment, the switching 
transistor 34. the operation prohibition relay 35, and the 
. calculation device 36 ofthe first embodiment are omitted 
and the collision sensing signal from the collision sensor 

10 ^ 5 is output to the CPU 31 . The sensor 16 for sensing 
the submersion under the water and the vehicle speed 
sensor 13 are not included. The battery and the second 
terminal 17b ofthe release actuator 17 are always en- 
ergized. Further, with the door lock release device ac- 

15 cording to the second embodiment, the CPU 31 corre- 
sponding to the operation of the door handles 21, 22 
Includes a program for performing the door lock release 
, control serving as the Independent second control cir- 
cuit at the detection of the Impact by the collision sensor 

20 15. The same numerals are applied to the construction 
the same with the first embodiment and the explanation 
is not repeated. 

[0043] Fig. 5 shows a flowchart showing the door lock 
release of the second embodiment of the present inven- 
ts tion. The transaction of Fig. 5 is performed by inserting 
the transaction by every predetermined cycle. When the 
transaction is moved to the routine, the CPU 31 per- 
forms input transactions for various data in Step 101. 
Thereafter, the transaction ofthe CPU 31 is forwarded 
30 to Step 102. 

[0044] In Step 102. the CPU 31 judges whether the 
collision sensing signal with the high level is input from 
the collision sensor 15, in other words, judges whether 
the irripact at the collision is detected. When It is judged 
35 that the collision sensing signal with the high level is In- 
put, the transaction ofthe CPU 31 is forwarded to Step 
103. In Step 103, it is judged whether a predetermined 
/time T has elapsed since the collision sensing signal Is 
. varied from the low level to the high level . The elapse of 
40 the predetermined time T is detected by initiating the 
count up of a timer built-in the CPU 31 synchronizing to 
the variation of the collision sensing signal frorn the low 
level to the high level. 

[0045] When it is judged that the predetermined time 
45 J has not passed, the transaction of Step 103 is repeat- 
ed until the predetermined time T is elapse d. When It Is 
judged that the predetermined time T has elapsed, th e 
transaction of the CPU 1 3 advances to Step 104 to p er- 
form the determination to allow the door lock release op- 
50 eration allowance. The determination for allowing the 
door lock release operation after ejapsing the predeter- 
mined Jime_gireventsJ^^^ 

opening immediately after the collision. The transaction 
of the CPU 31 advances to step 106 after determining 
55 the allowance of the door lock release operation. 

[0046] When it is judged that the collision sensing sig- 
nal with the high level is not input from the collision sen- 
sor 15 in Step 102. the transaction advances to Step 



5 



9 



EP1 347 133 A2 



10 



105 forjudging whether the allowance of this door.lock 
release operation is currently determined. When it is 
judged that the door lock release operation, allowance 
Is not determined in Step 105, the CPU 31 ends the 
transaction for the time being. When it is judged that the 
allowance of the door lock release operation is deter- 
mined in Step 105. the CPU 31 advances the transac- 
tion to Step 1 06. 

r00471 In Step 106, the CPU 31 judges whether either 
one of the outside handle operation switch 11 or the in- 
side handle operation switch 12 is ON state, in other 
words , it is judged whether the either outside handle 21 
^r the inside handle 22 is operated. When it is judged 
that neither the outside handle operation switch 11 nor 
the inside handle operation switch 12 is under ON state, 
the CPU 31 ends the transaction thereafter. When it is 
judged than the either one of the outside handle opera- 
tion switch 11 or the inside handle operation svyitch 12 
Is under ON state, the CPU 31 starts the operation for 
door lock release by advancing to Step 107. In practice . 
the drive signal is output to the switching transistor 33 
for supplying the power to the release actuator 17 for 
initiating the release of the door lock 19 via the release 
mechanism 18 bv drivino the release ac tuator 17. 
[0048] Thereafter, the transaction of the CPU 31 ad- 
vances to Step 108 for judging whether it is under the 
door lock releasing state. In practice, the door lock re- 
leasing state is judged based on the signal of a door lock 
release switch (not shown) outputting ON signal at the 
release of the door lock 19. On one hand, when it is 
judged that the it is not under the door lock release state, 
the transaction of Step 108 is repeated until the CPU 31 
achieves the door lock releasing state and the actuation 
of the release actuator 17 is continued. On the other 
hand, when is it judged that it is under the door lock re- 
leasing state, the transaction of the CPU 31 advances 
to Step 109 for stopping the door lock release operation. 
In other words, the CPU 31 stops the drive signal to the 
switching transistor 33 to stop the release actuator 17. 
[0049] According to the second embodiririent of the 
present invention, the following effects can be obtained. 
[0050] With the door lock release device of the second 
embodiment of the present inventio n, the operation al- 
lowance of the door lock release is waited until th e 
elapse of the predetermined time T irrespective of the 
operation of the outside handle 21 or the inside handle 
22 (i.e.. handle operation switches 11. 12) at t he detec- 
tion of the impact by the collision sensor 15. T hus, the 
vehicle door opening due to the release of the door lock 
is not performed even when the outside handle 21 or 
the inside handle 22 (i.e., handle operation switches 11, 
12) is damaged. 

[0051] With the door lock release device of the second 
embodiment of the present inventi on, the operation of 
the door lock release is allowed after elapsing the pre- 
determined time T at the detecting of the impact bv the 
c ollision sensor 15. T hus, when the third party tries to 
open the vehicle door for rescuing the occupants, the 



door lo ck can be released by operating the outside han- 
■ die 21. 

[0052] The present invention is not limited to the fore- 
going embodiments and may be varied as follows. 

5 [0053] With the door lock release device of the first- 
embodiment, the CPU 31 may be constructed with the 
logical circuit. . v 

[0054] With the door lock release device of the firsf 
embodiment, a CPU may be adopted in place of the cal- 

10 culation device 36. 

~" [0055] Although ON-OFF states of the handle opera- 
tion switches 11 ,12 is detected at the CPU 31 side with 
the door lock release device of the first embodiment. 
ON-OFF states of the handle operation switches 11,12 
15 may be additionally detected at the calculation device 
36 side. Although the states (i.e.. level) of the vehicle 
speed sensor 13, the collision sensor 15 and the sensor 
16 for sensing submersion under the water is detected 
at the calculation.device 36 side, the state (i.e., level) of 
20 the vehicle speed sensor 13, the collision sensor 15 and 
the siensor 16 for sensing submersion under the water 
may be additionally detected at the CPU 31 side. The 
vehicle state detected by the CPU 31 and the calculation 
device 36 may be substantially the same. Other con- 
25 struction may be applie d as long as the two independent 
control circuits for controlling the actuation of the re- 
lease actuator 17 are provided an d ON-OFF states of 
the handle operation switches 11 , 12 is detected with at 
least one of the control circuits. 
30 [0056] Although the vehicle speed, the collision, and 
the submersion under the water are detected as the ve- 
hicle state according to the first embodiment of the 
present invention, other items may bef detected for indi- 
cating the vehicle state. 
35 [0057] With the embodiment of the present invention, 
the door lock release device includes the first control 
circuit for controlling the actuation of the actuator based 
on the detected operation of the door handle and the 
second control circuit independent frorn the first circuit 
40 for controlling the actuation of the actuator based on the 
detected vehicle state. Thus, the en-oneous operation 
of the door lock release and the unexpected or unde- 
sired door opening can be restrained because one of 
the control circuits controls the actuation of the actuator 
45 even when the other of the control circuit overrides. 
[0058] With the embodiment of the present invention, 
the second control circuit controls the actuation of the 
actuator by controlling ON-OFF states of the normal 
open type switching circuit. Accordingly, the erroneous 
50 operation of the door lock release and the unexpected 
or undesired door opening can be further restrained be- 
cause the switching circuit cuts the power supply line of 
the actuator by maintaining the OFF state of the switch- 

ing circuit in case the second control circuit is inopera- 

55 ble. 

[0059] With the embodiment of the present invention, 
the second control circuit allows the actuation of the ac- 
tuator when the collision is not detected. Thus, the un- 
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expected or undesired door opening can be restrained 
because the actuation of the actuator is prohibited when 
the collision is detected. 

[0060] According to the embodiment of the present in- 
vention, the second control circuit prohibits the actuation 
of the actuator during the predetermined time immedi- 
ately after the detection of the collision. The door open- 
ing is restrained by prohibiting the actuation of the ac- 
tuator immediately after the detection of the collision. 
The second control circuit allows the actuation of the ac- 
tuator when the elapse of the predetermined time is de- 
tected after the detection of the collision. Thus, the third 
party can open the door after. the collision to rescue the 
occupants. 

[0061] According to the embodiment of the present in- 
vention , jiTe_second_control_^^ 

of the actuator when the detected vehicle speed is 
smaller than the predetermined value. In other words, 
when the vehicle speed is large, the actuation of the ac- 
Jtuator is prohibited to restrain the door opening during 
the vehicle driving. 

[0062] According to the embodiment of the present in- 
vention, the second control circuit allows the actuation 
of the actuator when the submersion under the water is 
detected. Thus, by allowing the actuation of the actuator 
prior to the detected result of other vehicle states, swift 
door opening and the evacuation of the occupants can 
be achieved at the floods of the vehicle and at the fall 
of the vehicle into the water. 

[0063] The principles, preferred embodiment and 
mode of operation of the present invention have been 
described in the foregoing specification. However, the 
invention which is intended to be protected is not to be 
construed as limited to the particular embodiments dis- 
closed. Further, the embodiment described herein is to 
be regarded as illustrative rather than restrictive. Varia- 
tions and changes may be made by others, and equiv- 
alents enriployed, without departing from the spirit of the 
present invention. Accordingly, it is expressly intended 
that all such variations, changes and equivalents which 
fall within the spirit and scope of the present invention 
as defined in the claims, be embraced thereby. 

Claims 

1. A door lock release device comprising: 

an actuator for releasing a door lock; 
a first detection means for detecting an opera- 
tion of a door handle; 

a first control circuit for controlling an actuation 
of the actuator based on the detected door han- 
dle operation; 

a second detection means for detecting a vehi- 
cle state; and 

a second control circuit independent from the 
first control circuit for controlling the actuation 



of the actuator based on the detected vehicle 
state. 

2. A door lock release device according to Claim 1 fur- 
. ther comprising: 

a normal open type switching circuit provided 
on a power supply line of the actuator; wherein 
the second control circuit for controlling an ac- 
tuation of the actuator by controlling ON^FF 
of the switching circuit. 

3. A door lock release device according to Claim 1, 
wherein 

the second detection means comprises a collision 
sensor for detecting a collision; and 
the second control circuit allows an actuation of the 
actuator when the collision is not detected. 

4. A door lock release device according to Claim 2, 
wherein 

the second detection means comprises a collision 
sensor for detecting a collision; and 
the second control circuit allows an actuation of the 
actuator when the collision is not detected. 

5. A door lock release device according to Claim 1, 
wherein 

the second detection means comprises a collision 
sensor for detecting a collision; 
the second control circuit comprises a timerfor de- 
tecting an elapse of a predetermined time after de- 
tecting the collision; and 

the second control circuit prohibits an actuation of 
the actuator during the predetermined time after de- 
tecting the collision and allows the actuation oif the 
actuator when the elapse of the predetermined time 
is detected. 

6. A door lock release device according to Claim 2,. 
wherein 

the second detection means comprises a collision 
sensor for detecting a collision; 
the second control circuit comprises a timer for de- 
tecting an elapse of a predetermined time after de- 
tecting the collision; and - 

the second control circuit prohibits an actuation of 
the actuator during the predetermined time after de- 
tecting the collision and allows the actuation of the 
actuator when the elapse of the predetermined time 
is detected. 

7. A door lock release device according to Claim 3^ 
wherein 

the second detection means comprises a vehicle 
speed sensor for detecting a vehicle speed; and 
the second control circuit allows the actuation of the 
actuator when the detected vehicle speed is smaller 
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than a predetermined value. 
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8. A door lock release device according to Claim 5. 
wherein . 

the second detection means comprises, a vehicle 
speed sensor for detecting a vehicle speed; and 
the second control circuit allows the actuation of the 
actuator when the detected vehicle speed iis smaller 
than a predetermined value. 

9. A door lock release device according to Claim 3, 
wherein 

the second detection means comprises a sensor for 
sensing a submersion under water for detecting the 
submersion under the water; and 
the second control circuit allows the actuation of the 
actuator when the submersion under the water is 
detected. 

10. A door lock release device according to Claim 5, 
wherein 

the second detection means comprises a sensorfor 

sensing a submersion under water for detecting the 

submersion under the water; and 

the second control circuit allows the actuation of the 

actuator when the submersion under the water is 

detected. 

11. A door lock release device according to Claim 7, 
wherein 

the second detection means comprises a sensor for 
sensing a submersion under water for detecting the 
submersion under the water; and 
the second control circuit allows the actuation of the 
actuator when the submersion under the water is 
detected. - . 

12. A door lock release device according to Claim 1» 
wherein the door lock is released only when both 
the first control circuit and the second control circuit 
output signals for allowing the door lock release. 

13. A door lock release device according to Claim 12 
further comprising: 

a normal open type switching circuit provided 
on a power supply line of the actuator; wherein 
the second control circuit controlling an actua- 
tion of the actuator by controlling ON-OFF of 
the switching circuit. 
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15. A door lock release device according to Claim 12. 
wherein 

the second detection means comprises a collision 
siensorfor detecting a collision; 
the second control circuit comprises a timer for de-- 
tecting an elapse of a predetermined time after de- 
tecting the collision; and 

the second control circuit prohibits an actuation o^ 
the actuator during the predetermined time after de- 
tecting the collision and allows the actuation of the 
actuator .when the elapse of the predetermined time 
is detected! 

16. A door lock release device according to Claim 14. 
wherein 

the second detection means comprises a vehicle 
speed sensorfor detecting a vehicle speed; and 
the second control circuit allows the actuation of the 
actuator when the detected vehicle speed is smaller 
than a predetermined value. 

17. A door lock release device according to Claim 14. 
wherein 

the second detection means comprises a sensorfor 

sensing a submersion under water for detecting the 

submersion under the water; and 

the second control circuit allows the actuation of the 

actuator when the submersion under the water is 

detected.. 
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14. A door lock release device according to Claim 12. 
wherein 

• the second detection means comprises a collision 
sensor for detecting a collision; and . 
the second control circuit allows an actuation of the 
actuator when the collision is not detected. 



18. A door lock release device controlling method com- 
prising: 

actuating an actuator for releasing a door lock 
based on an operation of a door handle detect- 
ed by a first detection means and a vehicle state 
detected by a second detection means; where- 
in said door lock release device 
actuates the actuatorfor releasing the door lock 
when an actuation of the actuator is allowed by 
both a first control circuit for controlling the ac- 
tuation of the actuator based on the detected 
operation of the door handle and a second con- 
trol circuit provided independent from the first 
control circuit for controlling the actuation of the 
actuator based oh the detected vehicle state. 

19. A door lock release device controlling method ac- 
cording to Claim 18 

comprising controlling steps of: 

switching the first detection means from OFF to 
ON state; 

outputting a drive signal by the first control cir- 
cuit to a first switching transistor by detecting 
the operation of the door hjandleforallpwing the 
actuation of the actuator; 
varying a collision sensing signal detected by 
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the second detection means from a low level to 
a high level and varying the collision senising 
signal from the high level to the low level after 
elapsing a predetermined time period under a 
state that a vehicle speed signal detected by 5 
the second detection means is varied from the 
high level to the low levef corresponding to a 
decrease of a vehicle speed less than a prede- 
termined speed for activating a second switch- 
ing transistor for turning on a switching circuit io 
for allowing the actuation of the actuator by the 
switching circuit; and 

supplying a power to the actuatorfrom a battery 
in accordance with the allowance of the actua- 
tion by both the first switching transistor and the 15 
switching circuit for releasing the door.lock. 

A door lock release device controlling method ac- 
cording to Claim 18 comprising controlling steps of: 

20 

switching a first switching transistor from OFF 
to ON state for allowing the actuation of the ac- 
tuator by the first control circuit; 
turning ON a switching circuit by turning ON a 
second switching transistor by varying a signal 25 
of a sensorforsensing submersion underwater 
from a low level to a high level by detecting a 
submersion under the water detected by the 
second detection means for allowing the actu- 
ation of the actuator and 30 
actuating the actuator for releasing the door . 
lock when the actuation of the actuator is al- 
lowed by both the first control circuit and the 
switching circuit; wherein 

the actuation of the actuator Is allowed when 35 
detecting the submersion under the water re- 
gardless of other vehicle states. 
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Fig. 2 
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Fig. 5 
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